Complete recovery of growth deficits after reversal of PTU-induced postnatal hypothyroidism in the female rat: a model for catch-up growth.
Newborn rats of both sexes were treated from birth with the anti-thyroid goitrogen, n-propylthiouracil (PTU) given in the drinking water of the litter (0.1% w/v). One group received the treatment for 25 days, another for 50 days, and a third group for 120 days. The experimental rats showed growth retardation as well as all other classical signs of developmental arrest or delays induced by postnatal hypothyroidism. In order to assess the ability of the hypothyroid animals to recover spontaneously from the retarded state, at days 25, 50 and 120 postnatal the PTU water was replaced with tap water. In each case, within 5-7 days after PTU withdrawal the animals began to show marked compensatory growth accompanied by many signs of behavioral and physiological recovery. In general, the male rats showed higher compensatory growth rates as compared to the females, enabling them to attain significantly higher body weights. However, when growth recovery was followed for up to 6 months it was found that the male rats were unable to attain complete catch-up growth, regardless of the age at which recovery began, while the females of all age groups were able to achieve this goal. In view of the severity of PTU-induced growth retardation, these results suggest significant plasticity of growth processes in the rat, especially in the female. It is suggested that male and female rats recovering from prolonged PTU-induced growth retardation offer a good model system for the study of biochemical, anatomical and physiological aspects of growth recovery and catch-up growth at both the cellular and organismic levels, particularly in relation to the effects of thyroid, growth hormone, and other growth-promoting factors.